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YM 594.3: 591.9 

BJIHRHHE TPEMATOflHOH HHBA3HH H CYJIbOATA XPOMA 
HA COflEPaCAHHE OBLUErO BEJ1KA B TEMOJIHMOE 
VIVIPARUS VIVIPARUS (MOLLUSCA: GASTROPODA: PECTINIBRANCHIA) 

A. n. CTa^HHHeHKO, T. E. KnpHHyK 

Hccjie^OBaHO bahahhc TpeMaTOAHOH HHBa3HH (Echinoparyphium sp.) h pa3JiHHHbix KOHueHTpa- 
hhh cyjibc()aTa xpoMa (0.01, 1, IOOmiVji) Ha coAepxcaHHe o6mero Oejixa b reMOAHMcjie Viviparus 
viviparus. B HopMe coAepxcaHHe ero cocTaRnaeT 0.7—1.22 %. C B03pacT0M xchbothmx KOHueHTpauHH 
ero Ha 20—80 % Bbiuie, neM y mojijhockob MjiamnHX B03pacTHbix rpynn. IlojiOBbie pa3AHHHA no 3TOMy 
noKa3aTejno coctoxt b ero 6oAbineM 3HaneHHH y caMOK h npoxBAXiOTCfl, HanHHax TOJibKO c 4-jieTHero 
B03pacTa. Y OepeMeHHbix caMOK o6mero 6ejixa b reMOAHMcjie b 1.5 pa3a 6ojibme, neM y jiaTeHTHbix. 

ripn HeBbicoKOH HHTeHCHBHOCTH TpeMaTOAHOH HHBa3HH ypoBeHb coAepxcaHHA o6mero 6ejixa B 
reMOJiHMcJje ocraeTCH Ha ypoBHe HopMbi, a npH TflxceAOH CTeneHH HHBa3HH — pe3KO noHHxcaeTca 
(b 100 pa3 h 6ojibuie). 

n P H 0.01—1 Mr/ji cyjibcjDaTa xpoMa KOHueHTpauHH 6ejixa b reMOAHM^e V. viviparus na^aeT, a npH 
100 Mr/ji — pe3KO B03pacTaeT (b cpaBHeHHH c HopMon). PiHBa3H5i ycyryOjineT 3 th npoueccbi. 


B nocjie^HHe AecATHAeTHA pe 3 K 0 B 03 pocjio 3 arpa 3 HeHHe Manbix pex YKpaHHbi HOHaMH 
THxcejibix MeTajuioB. Ha ^KnTOMnpmHHe k nncjiy HanOoAee 3 arpA 3 HeHHbix hmh pex ot- 
hochtca rHHjion^Tb — npaBbiH npHTOK p. TeTepeB (AAHHa 99 km, njioma^b OaccenHa 
1312 KM 2 ). OAHHM H 3 OCHOBHbIX HCTOHHHKOB 3 aip 5 I 3 HeHH 5 I 3 TOrO BOAOTOKa ABA 5 ieTC 5 I 
Bep^HneBCKoe KoxcoOTeAHHeHne hm. HAbnna, c 6 pacbiBaiomee b peKy exceroAHO 
6533.8 TbIC. M 3 He^OCTaTOHHO OHHmeHHbIX CTOKOB. Cpe^H KOMnOHeHTOB CTOHHbIX BOA 
BeAymee mccto 3 aHHMaeT cyAbcfiaT xpoMa. YpoBeHb 3 arpx 3 HeHHx hm Thhaohath HacTOAbKo 
BbicoK, hto no coAepxcaHHio hohob xpoMa cocTaBAxeT, no AaHHbiM rocyAapcTBeHHoro 
ynpaBAeHHA oxpaHbi npnpoAHon cpeAbi (04.09.1991 r.), 10.45 mt/a. 3to b 105 pa 3 npe- 
BbimaeT 3 HaHeHne IlflK (caHHTapHO-rHrneHHHecKax HopMa 0.1 Mr/A). Hnxce MecTa c 6 poca 
(y c. CAoOoAnme) ypoBeHb coAepxcaHnx xpoMa b peHHon boac cocTaBAxeT 0.95 Mr/A, hto b 
10 pa 3 OoAbrne nflK. H Aaxce Bbirne MecTa c 6 poca (Ha 250 m) KOHueHTpaunx xpoMa b 
peHHon boac noHTH b 2 pa 3 a Bbiuie 3 HaneHHx nflK — 0.19 Mr/A. He CAynanHO, hto hmchho 
THHAOnATb COAepXCHT OKOAO 1/3 «XpOMOBbIX» 3 arpX 3 HeHHH YKpaHHbi. HeyAHBHTeAbHO 
TaKxce, hto b Hen ot EepAHneBa h ao ycTbx Mano hto coxpaHnnocb H 3 6ho™. 

YHHTblBaX TO, HTO B HaCTOXIIjee BpeMA OTCyTCTByiOT CBeAeHHX 06 OCOOeHHOCTAX BAHX- 
hhx cyAb(j)aTa xpoMa Ha npecHOBOAHbix OpioxoHornx moaaiockob, Mbi nonbiTanncb Bbixc- 
HHTb, KaKOe B03ACHCTBHe Ha COCTOXHHe TOMeOCTa3a 3THX XCHBOTHbIX B HOpMe H npH 
HHBa3HH HX TpeMaTOAaMH OKa3bIBaiOT pa3AHHHbie KOHUeHTpaUHH CepHOKHCAOrO xpoMa 
(b npeAeAax 3HaneHHH, ycTaHOBAeHHbix aax Thhaohxth). O coctoxhhh roMeocTa3a Mbi 
cyAHAH no coAepxcaHHio bo BHyTpeHHen cpeAe moaaiockob (hx reMOAHMcj3e) o6mero 6eAKa. 

MATEPHAJI H METOflHKA HCCJIEflOBAHHH 

MaTepnaA: 389 3K3. xchbopoakh peHHon Viviparus viviparus (Linne, 1758) 3—4-act- 
Hero B03pacTa, coOpaHHbix b ceHTxOpe 1992 r. b p. TeTepeB b nepTe ^KnTOMnpa (YKpanHa). 
Moaaiockob TpaHcnopTnpoBaAH b noAHsmneHOBbix naKeTax (6e3 BOAbi). B AaOopaTopnn 
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nocjie KpaTKOBpeMeHHOH aKKjiHMauHH (24 h) k HOBbiM ycjiOBHaM (cojiepxcaHHe b jjexjiopn- 
poBaHHOH OTCTaHBaHHeM (1 cyT) BO^onpoBO^HOH BO^e npw TeMnepaType 18° h pH 7.2 — 
7.5) >KHBopo,uoK Hcnojib30BajiH b TOKCHKOJiorHHecKHX onbiTax. 

OpHeHTHpoBOHHbiM onbiTOM, nocTaBjieHHbiM no MeTO^HKe AneKceeBa (1981), ycTaHOB- 
JieHbl 3HaneHH5I OCHOBHbIX TOKCHKOJiorHHecKHX nOKa3aTeJien JJJIfl XCHBOpOJJKH peHHOH, 
npeSbiBaiomen b cpejje, 3aTpaBjieHHon cyjibcfiaTOM xpoMa: ME1K = 0.01 n JIK = 1000 miYji. 
3HaneHHe J1K 50 = 500.005 miVji (ycTaHOBjieHO rpacfinnecKH). B npejiejiax 3HaneHHH MIIK h 
JIK HaMH 6buin no^oOpaHbi 3 KOHueHTpaunn, KOTopbie Hcnojib30Bajincb b ocHOBHbix 
onbiTax. 

^Khbothmx cepn^MH no 15—20 3K3. noMemajin Ha 2 cyT b cocyabi c pacTBopaMH 
cyjibcfiaTa xpoMa (0.01, 1 n 1000 Mr/ji), npnroTOBjieHHbiMH Ha aexjiopnpoBaHHOH Boaonpo- 
bo^hoh Boae. Hepe3 cyTKH TOKcnnecKyio cpeay o6hobh5uih. no 3aBepmeHHH 3Kcno3Hunn 
XCHBOpO^OK H3BJieKaJlH H3 TOKCHHeCKOH Cpe^bl H nO^BepraJIH nOJIHOMy o6eCKpOBJIHBaHHK). 
nojiyHeHHyio TaxnM nyTeM reMonHMcfiy nccneaoBajiH Ha pec|)paKTOMeTpe PHJI-3 ana onpe- 
aeneHHfl ypoBH5i coaepxcaHHfl b Hen o6mero Oejixa. Jinn nepeBoaa 3HaneHHH K03cjxj)HUHeHTa 
CBeTonpejiOMJieHH^ b npoueHTbi coaepxcaHHfl Oejixa ncnojib30BajiH TaOnnuy Penca. Uncfipo- 
Bbie MaTepnajibi 3Toro h nponnx onbiTOB o6pa6oTaHbi MeToaaMH BapnauHOHHOH CTaTHCTH- 
kh no JlaKHHy (1973). 

Jinn onpeaeneHHji K03(J)c|)HUHeHTa ycTOHHHBOCTH k TOKcnicaHTy xchbothmx coaepxcann 
b TOKcnnecKOH cpeae ao nojiHOH hx rnOejiH, excecyTOHHO 3aMeH5i5i OTpa6oTaHHbie pacTBopbi 
CBex(HMH. HncjiOBoe 3HaneHHe K03cjxj)HUHeHTa ycTaHaBjiHBajiH no MeToaHKe KnTaeBa h 
K ajiHHHHeHKO (1974) no cfiopMyne 


KY = E k /E„, 

me E k — BpeM» 3a KOTopoe b tokchhcckoh cpeae nponcxoaHT 100 %-Han rn6ejib noaonbiT- 
Hbix xcHBOTHbix, a E„ — BpeM5i, 3a KOTopoe perncTpnpyeTCfl rnOejib nepBOH oco6h. BbicoTy 
paKOBHHbi xchbopoaok onpeaenjuiH c noMombio mTaHreHUHpKyjiM (Ta6ji. 1), B03pacT — no 
KOJinnecTBy TeMHbix KOHueHTpHHecKHX mneu Ha ee KpbimenKe, non — aHaTOMnpoBaHneM, 
HajiHHHe hjih OTcyTCTBHe HHBa3HH — MHKpocKonnpoBaHHeM (MY) BpeMeHHbix npenapa- 
tob, H3roTOBjieHHbix H3 renaTonaHKpeaca mojuiiockob. 

PE3yjIBTATbI HCCJIEflOBAHHH H OECY^EHHE 

K03(f)({3HUHeHTbI yCTOHHHBOCTH (KY) XCHBOpO^KH OTHOCHTeJlbHO BCeX HCnOJlb30BaHHbIX 
HaMH b onbiTax KOHueHTpaunn cyjib^aTa xpoMa cocTaBjnnoT: 0.01 Mr/n TOKCHKaHTa — 12 , 
1 miVji — 15 , 100 mt/ji — 28 . CneaoBaTenbHo, k B03aencTBHio Bcex npnMeHeHHbix k hhm 
KOH ueHTpaunn TOKCHKaHTa 3TH MOJ1JIIOCKH flBHfllOTCfl BbICOKOHyBCTBHTeJIbHbIMH. 

CHMnTOMOKOMnneKC OTpaBJieHHH XCHBOpO^OK CyJIb(f)aTOM xpoMa BKJHOHaeT OaHOMOMeH- 
THoe BbweneHHe oOnnbHbix SKCKpeMeHTOB (BnjiOTb ao nycTbix nepHTpocfiHHecKHx MeM6- 
paH), CBH^eTejibCTByiomee 06 ycHjieHHOH nepncTajibTHKe KHiueHHHKa, h oOBOJiaKHBaHHe 
Tena cnoeM cjih3h BcneacTBHe B03pacTaHHJi ceKpeunn x<ene3HCTbix KjieTOK koxchoto snHTe- 
jihh. KpoMe Toro, BecbMa oObiHHbiM HBjineTCH aOopTnpoBaHHe 3m6phohob H3 «MaTKH» 
caMOK. H3 ObiCTpbix noBe^eHnecKHx peaKUHH 3amHTHO-npHcnoco6HTenbHoro xapaKTepa 
OTMeneHa oaHa, a hmchho: y xchbothhx, noMemeHHbix b TOKcnnecKyio cpeay, HeMeaneHHO 
nponcxoaHT nnoTHoe 3aMbiKaHHe ycTbfl paKOBHHbi KpbimeHKOH, hto b 3HaHHTejibHOH Mepe 
nperpaxcaaeT aocryn k MnncoMy Teny xchbothhx cyjib(f)aTa xpoMa hjih no KpaiiHeH Mepe b 
toh hjih hhoh CTeneHH 3aMeanneT ero. 

BpeaHoe aencTBHe xpoMa Ha xchbothhx, b tom nncjie h Ha mojuiiockob, KaK h coeaHHe- 
hhh apyrnx THXcejibix MeTajuiOB, CBH 3 aHO c TeM, hto, nonaaan b opraHH 3 M, HOHbi hx 
o 6 pa 3 yiOT npoHHbie KOMnjiexcbi c OenxaMH — cfiepMeHTaMH, ropMOHaMH h apyrHMH >kh3- 
HeHHO BaxcHbiMH coejiHHeHHHMH, yTpaHHBaiomHMH npncymne hm CBOHCTBa h HecnocoOHbi- 
MH B CBH 3 H C 3 THM BbinOJIHHTb CBOH (JiyHKUHH. 

Y mojuiiockob oScjiejjOBaHHOH HaMH nonyjinuHH cojiepxcaHHe b reMOJiHMcfie o 6 mero 
6 ejiKa b HopMe OKa 3 ajiocb HeBbicoKHM. YpoBeHb ero cojiepxcaHHn cocTaBjineT 0.7 ± 0 . 11 — 
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Ta6jiHua 1 

BbICOTa paKOBHH (mm) XHBOPOAOK peHHbIX, HCn0JIb30BaHHbIX 
b TOKCHKOJiorHHecKHx onbiTax 

Table 1. The height of shell (mm) in the mollusc Viviparus viviparus , 
involved into toxicological experiments 






OraTHCTH4eCKH< 

noKa3aTejiH 





lim 

x± m x 

a 

V 

CaMKH 

He T 

24 

KoHTpOJIb 

18.4-30.9 

23.9 ±0.6 

3.14 

13.14 


ECTb 

16 

17-30.9 

23.8 ±0.9 

3.66 

15.36 

CaMUbi 

HeT 

29 

16.3-27.4 

23.6 ±0.7 

3.7 

15.68 


ECTb 

37 

17.3-27.5 

21.7 ± 0.4 

2.33 

10.76 

CaMKH 

HeT 

16 

0.01 mt/ji 

16.5-30.2 

20.5 ±0.9 

3.56 

17.37 


ECTb 

28 

15.3-25 

20.8 ±0.5 

2.42 

11.66 

CaMUbi 

He T 

23 

13.7-29 

18.4 ±0.9 

4.53 

24.58 


ECTb 

35 

16.9-27 

21.1 ± 0.5 

3.09 

14.69 

CaMKH 

HeT 

22 

1 mt/ji 

15.9-27 

22.8 ±0.6 

2.91 

12.78 


ECTb 

35 

17.0-27 

21.6 ± 0.5 

3.25 

15.06 

CaMUbi 

He T 

17 

13.8-28 

20.9 ±0.9 

3.95 

18.89 


ECTb 

30 

13-25 

20 ±0.6 

3.07 

15.33 

CaMKH 

He T 

21 

100 mt/ji 

13-29.5 

21.6 ± 0.9 

4.25 

19.7 


ECTb 

20 

17.5-28.2 

22.9 ±0.7 

3 

13.11 

CaMUbi 

HeT 

22 

17-28 

21.5 ±0.4 

1.7 

7.93 

1 

ECTb 

37 

16.3-26.8 

21.3 ± 0.5 

2.76 

12.95 


1.22 ± 0.29 % npH pa3Maxe mneOaHHa 3HaneHHH 3toto noKa3aTeji5i ot 0.2 uo 3.5 %. IlpH 
3tom oOHapyxceHbi B03pacTHbie pa3JiHHH5i b KOHueHTpauHH o6mero OejiKa b reMOJiHMcfie 
xcHBOTHbix, npoflBjifliomHecfl b noBbiuieHHH nocjieuHen y oco6eH CTapiunx B03pacTHbix 
rpynn (Ta6ji. 2). Tax, y 4-jicthhx caMOK ypoBeHb couepxcaHHA o6mero 6ejixa b reMOJiHMcfie 
b 1.75 pa3a Bbiiue, neM y 3-jicthhx, a y caMuoB — b 1.15 pa3a. 

llojiOBbie pa3JiHHH5i o6cy>KuaeMoro noxa3aTejia ycTaHOBjieHbi TOJibxo y 4-jicthhx oco- 
6en (Ta6ji. 2). Ohh coctoat b noBbiiueHHOM couepxcaHHH o6mero Oejixa b reMOjiHMcfie 
caMOK no CpaBHeHHIO C OUHOB03paCTHbIMH C HHMH CaMUaMH. Bo3paCTHbie H nOJIOBbie 
pa3JiHHH5i no 3TOMy noKa3aTejno HaOjnojtaiOTCH h y ocoOeh upyrnx nonyjuiuHH (TyMHHCKHH, 
1988; BoHjiapb n jx p., 1991). YcTaHOBjieHO, hto cTaTHCTHHecxH uocTOBepHbie pa3JiHHH5i 
ypoBHH coflepxcaHHA o6mero 6ejixa HaOjnojtaioTCH y jiaTeHTHbix h «6epeMeHHbix» caMOK 
(Ta6ji. 3). KoHLjeHTpauHfl o6mero 6ejixa bo BHyTpeHHen cpeue nepBbix H3 hhx b 1.5 pa3a 
HHxce, neM y BTopbix. CjiejtyeT OTMeTHTb, hto y Bcex «6epeMeHHbix» xchbopouok 3M6pnoHbi, 
cocpejtOTOHeHHbie b «MaTxe» (uHCTajibHaa nacTb anueBOua), oGjiauajin yxce ccJiopMHpo- 
BaHHblMH KOHXHOJIHHOBO-H3BeCTKOBbIMH paKOBHHaMH. HHTepeCHO, HTO B oObIHHbie nO 
TeMnepaTypHbiM ycjiOBH5iM roubi npouecc pa3MHOxceHH^ 3thx xchbothmx, 3aBepiuaiomHH- 
C5i BbiMeTbiBaHneM ceroneTKOB, 3aKaHHHBaeTC5i Ha 2Khtomhpckom llojiecbe oOhhho bo 
2—3-h jtexajtax hiojia, n y caMOK, MHrpnpyiomHX oceHbio Ha 3HMOBKy, 3M6pnoHbi b 
«M aTxe» He oOHapyxcnBaiOTca. Pa3JiHHHJi b ypoBHe couepxcaHHa o6mero Oejixa b reMOJiHM- 
cfie JiaTeHTHbix h «6epeMeHHbix» caMOK, ohcbhuho, oOycjiOBjieHbi hhtchchbhoh yTHjiH3a- 
uneH b npouecce cfiopMHpoBaHHfl 3m6phohob. Bejixn reMOjiHMcJibi abjuuotca BaxtHeHiuHM 

HCTOHHHKOM aMHHOKHCJIOT UJI5I CHHTC3a OejIKOB 3M6pHOHOB. KpOMe TOTO, He HCKJHOHCHO, 
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Ta6jiHua 2 

BjlHHHHe pa3J!HHHbIX KOHUeHTpaUHH Cyjlb(J)aTa XpOMa H TpeMaTOaHOH HHBa3HH 
Ha coaepxcaHHe o6mero 6ejiKa (%) b reMOJiHM<j)e xcHBopoaKH peHHOH 
b 3aBHCHMOCTH ot nojia h B03pacTa oco6en 


Table 2. The effect of different concentrations of chromium sulphate and trematode infection 
onto content of the crude protein (%) in the haemolymph of Viviparus viviparus 
in dependence upon sex and age of individuals 






CraTHCTHHecKHe noKa3aTejiH 





lim 

x ± m x 

a 

V 




KoHTpOJIb 




CaMKH 

HeT 

9 

3 

0.35-1.08 

0.7 ±0.11 

0.33 

47.49 


EcTb 

11 

3 

0.24-2.92 

0.41 ±0.06 

0.21 

53 


HeT 

12 

4 

0.35-3.5 

1.22 ±0.29 

1 

82.08 


EcTb 

8 

4 

0.22-1.3 

0.75 ±0.16 

0.46 

61.91 

CaMUbi 

HeT 

14 

3 

0.2-1.74 

0.72 ±0.15 

0.56 

77.73 


EcTb 

21 

3 

0.12-2.4 

0.73 ±0.14 

0.66 

90.99 


HeT 

7 

4 

0.2-2.18 

0.82 ±0.22 

0.67 

81.36 


ECTb 

12 

4 

0.2-1.3 

0.54 ±0.1 

0.37 

63.9 




0.01 Mr/;i 




CaMKH 

HeT 

7 

3 

0.35-3.06 

1.03 ±0.36 

0.94 

91.27 


EcTb 

8 

3 

0.2-0.86 

0.55 ±0.1 

0.28 

51.19 


HeT 

9 

4 

0.35-1.74 

0.67 ±0.15 

0.46 

68.37 


ECTb 

15 

4 

0.2-2.18 

0.64 ±0.13 

0.49 

75.7 

CaMUbi 

HeT 

10 

3 

0.35-1.08 

0.75 ±0.11 

0.35 

46.72 


EcTb 

5 

3 

0.28-1.08 

0.65 ±0.18 

0.41 

62.03 


He T 

13 

4 

0.28-1.74 

0.74 ±0.14 

0.52 

70.43 


EcTb 

16 

4 

0.16-1.08 

0.66 ±0.08 

0.35 

53.14 




1 Mr/;i 




CaMKH 

HeT 

17 

3 

0.13-1.08 

0.38 ±0.1 

0.34 

88.61 


ECTb 

10 

3 

0.08-1.49 

0.3 ±0.09 

0.28 

94.3 


HeT 

9 

4 

0.24-1.68 

0.35 ±0.06 

0.19 

54.09 


ECTb 

18 

4 

0.11-1.96 

0.49 ±0.1 

0.42 

87.19 

CaMUbi 

HeT 

7 

3 

0.09-2.18 

0.47 ±0.12 

0.32 

67.91 


ECTb 

16 

3 

0.11-0.95 

0.3 ±0.06 

0.2 

65.92 


HeT 

9 

4 

0.14-1.87 

0.49 ±0.12 

0.35 

71.04 


EcTb 

16 

4 

0.09-0.86 

0.32 ±0.06 

0.24 

75.15 




100 Mf/jl 




CaMKH 

HeT 

10 

3 

0.08-1.74 

0.56 ±0.17 

0.55 

98.76 


ECTb 

11 

3 

0.11-1.56 

0.58 ±0.12 

0.37 

63.52 


HeT 

12 

4 

0.13-3 

0.86 ±0.12 

0.42 

48.88 


EcTb 

16 

4 

0.12-2.36 

0.69 ±0.09 

0.35 

51.12 

CaMUbi 

HeT 

12 

3 

0.13-3 

1.09 ±0.26 

0.91 

83.17 


EcTb 

14 

3 

0.1-2.95 

1.03 ± 0.15 

0.56 

54.11 


HeT 

18 

4 

0.15-2.94 

1.24 ±0.25 

0.94 

76.03 


ECTb 

16 

4 

0.11-2.56 

0.68 ±0.11 

0.42 

61.43 


hto c npeKpameHHeM HHTeHCHBHoro cJtyHKUHOHHpoBaHHfl roHau h c 3aBepmeHHeM c}x)pMH- 
poBaHHA ceroneTKOB ypoBeHb o6mero o6MeHa y caMOK noHH>KaeTCfl. A 3to 3HaHHT, hto b 
hx reMOJiHM^e yMeHbiuaeTCfl couep)KaHHe 6ejiKOB, KaK BbinojiHfliomHX ^epMeHTaTHBHyio 
4)yHKUHK), TaK H TeX, KOTOpbie flBJUIIOTCfl Ba>KHeHlI]HMH nepeHOCHHKaMH KOMnOHeHTOB 
ymeBOUHoro, acnpoBoro h MHHepajibHoro o6MeHa. 
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Ta6jiHua 3 

BjlHHHHe pa3JIHHHbIX KOHUeHTpaUHH CyjIb(J)aTa XpOMa H TpeMaTOUHOH HHBa3HH 
Ha coaepxcaHHe o6mero 6ejiKa (%) b reMOJiHM(j)e xcHBopoaKH penHOH 

Table 3. The effect of different concentrations of chromium sulphate and trematode infection 
onto content of the crude protein (%) in the haemolymph of Viviparus viviparus females 


CraTHCTHHecKHe noiomTejiH 


3M6pMOHOB 

MHBQ3HH 

n 

lim 

x± m x 

o 

V 

HeT 

HeT 

4 

KOHTpOJIb 

0.55-2.18 

1.36 ±0.37 

0.74 

54.41 


EcTb 

8 

0.28-1.3 

0.73 ±0.16 

0.39 

53.64 

ECTb 

HeT 

20 

0.35-3.5 

0.88 ± 0.18 

0.85 

96.12 


EcTb 

16 

0.22-3.06 

0.9 ± 0.14 

0.58 

64.14 

HeT 

HeT 

9 

0.01 Mr/ji 

0.35-3.06 

1.05 ±0.33 

0.93 

88.26 


ECTb 

13 

0.28-2.18 

0.68 ±0.15 

0.53 

78.65 

EcTb 

HeT 

8 

0.35-0.08 

0.6 ±0.11 

0.31 

50.82 


EcTb 

15 

0.28-0.86 

0.52 ±0.06 

0.21 

41.19 

HeT 

HeT 

9 

1 mt/ji 

0.13-1.08 

0.51 ±0.12 

0.36 

70.67 


EcTb 

19 

0.08-1.96 

0.54 ± 0.1 

0.43 

80.1 

EcTb 

HeT 

13 

0.08-1.08 

0.47 ± 0.06 

0.21 

88.67 


EcTb 

14 

0.09-0.63 

0.29 ± 0.06 

0.22 

75.86 

HeT 

HeT 

3 

100 mt/ji 

0.15-1.92 

0.6 ± 0.12 

0.35 

59.3 


EcTb 

8 

0.12-3.06 

0.81 ±0.17 

0.49 

61.4 

EcTb 

HeT 

16 

0.09-2.48 

0.59 ±0.11 

0.41 

70.33 


EcTb 

12 

0.1-2.04 

0.41 ±0.08 

0.27 

66.42 


06cJieflOBaHHbie HaMH XCHBOTHbie 6bIJIH HHBa3HpOBaHbI napTeHHTaMH SXHHOCTOMaTHJJ- 
Hbix TpeMaTOfl Echinoparyphium sp. PejjHH, cojtepxcamne sapo^bimeBbie rnapbi h uepKapHH 
Ha pa3jiHHHbix CTajtnax c})opMHpoBaHH5i, ji0KajiH30BajiHCb b renaTonaHKpeace mojijhockob. 
MHTeHCHBHOCTb HHBa3HH BapbHpOBajia KpaHHe UIHpOKO, a 3KCTeHCHBHOCTb ee 6bIJia BeCbMa 
BbICOKOH (40—64 %). 

y mojijhockob, HHBa3HpoBaHHbix TpeMaTOjjaMH, ypoBeHb coflepxcaHHfl o6mero 6ejiKa b 
hx reMOJiHM(})e jth6o ocTaeTca Ha ypOBHe HOpMbi (npn HeBbicoKOH hhtchchbhocth HHBa3HH 
h cjiaOoM noBpoKjjeHHH renaTonaHKpeaca), jih6o noHHXcaeTCfl (npn cpejtHew hjih bmcokoh 
HHTCHCHBHOCTH HHBa3HH H 3HaHHTCJIbHOM KpynHOOHarOBOM HJIH TOTaJIbHOM nOpa^KCHHH 

renaTonaHKpeaca (Ta6ji. 2). HanpnMep, y cjia6o HHBa3npoBaHHbix napTeHHTaMH TpeMaTOji 
3-jieTHHX caMHOB KOHueHTpauH5i o6mero SeJiKa b hx BHyTpeHHen cpejte ocTaeTca Ha ypoBHe 
HOpMbi, B TO BpeM5I KaK y HHTCHCHBHO 3apaXCCHHbIX 4-JieTHHX OHa CHHXCaeTCH B 105 pa3. 
riajteHHe ypoBHa cojtepxcaHHH o6mero 6ejixa b reMOJiHMc})e npn TiDKejion HHBa3HH mojijhoc¬ 
kob TpeMaTOjiaMH HaOjuojiajiocb y jtpyrnx bhjjob mojijhockob h paHee (Christie, Michelson, 
1975, h jtp.). 3to oOycjiOBjieHO npexcjje Bcero pa3pyuieHHeM renaTonaHKpeaca h BCJiejjCT- 
Bne 3Toro CHHXceHHeM ero 6ejiK0B006pa30BaTejibH0H cjjyHKUHH. KpoMe Toro, npn bmcokoh 
hhtchchbhocth HHBa3HH napa3HTapHoe nopaxceHHe xo35ieB conpoBOxcjtaeTCH pa3BHTHeM y 
hhx o6mero naTOJiorHHecKoro npouecca, Bbipaxcaiomeroca b noHHXceHHH 3amHTHO-npn- 
cnocoOnTejibHbix bosmoxchoctch h ypOBHa o6mero oOMeHa. Oahhm H3 nacTHbix npoaBjie- 
hhh 3Toro 5iBji5ieTC5i najjeHHe ypoBHa OejiKOBoro oOMeHa h CHHXceHHe KOHueHTpaunn 
o6mero OejiKa b reMOJiHMcjje xchbothmx. HaKOHeu, onpejjejieHHyio pojib b stom nrpaeT h 
noTpeOjieHHe napa3HTaMH OejiKOB xo35iHHa. 
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B cjia6oM pacTBope cyjib^aTa xpoMa, couepxcaiueM Bcero jiHiiib 0.0015 mt/ji hohob 
xpoMa, hto b 66.7 pa3a MeHbuie 3HaneHH5i caHHTapHO-rHrHeHHnecKoro nflK, y cBo6ouHbix 

OT HHBa3HH 3-JieTHHX CaMOK OTMCHCHO CTaTHCTHHCCKH UOCTOBepHOe nOBbllHCHHe ypOBHfl 
coaepxcaHHH o6mero Oejixa (Ha 47 %). CneuoBaTejibHo, zuia ocoOefl 3toh B03pacTH0H 
rpynnbi CTOJib hhhtoxchoc couepxcaHHe b cpeue cyjib^aTa xpoMa He ABJiaeTCfl 6e3pa3JiHH- 
HblM. npH 3TOH ,a03e TOKCHKaHTa y XCHBOpOUOK ynOMflHyTOH KaTerOpHH pa3BHBaeTCH 
HanajibHbiH 3Tan naTOJiorHnecKoro npouecca, Ha kotopom opraHH3M Mojunocxa npoTHBO- 
ctoht BpeaHOMy B03aeHCTBHio 6jiarouap5i noBbimeHHio hhtchchbhocth o6mero oOMeHa (no 
BecejiOBy, 1968, — $ a3a CTHMyjiauHH). Y caMOK CTapmen B03pacTH0H rpynnbi npn 3thx 
xce ycjiOBHHx cpeubi perncTpnpyeTca cjieuyioiuafl $a3a OTpaBjieHna —aenpeccna. 06 3tom 
CBnaeTejibCTByeT pe3xoe noHnxceHne KOHueHTpauHH o6mero 6ejiKa b hx BHyTpeHHen cpeue 
(Ha 55 %), hto yKa3biBaeT Ha cHHxceHHe hhtchchbhocth hx o6mero o6MeHa. JIjih caMUOB 
xce, xax OKa3ajiocb, 3Ta KOHueHTpauna TOKCHKaHTa hbjihctch 6e3pa3JiHHHOH. 

B cpeue, couepxcamen 1 mji/ji cyjib^aTa xpoMa (0.15 Mr/ji b nepecneTe Ha HOHbi xpoMa), 
hto Bcero JiHinb Ha 0.05 Mr/ji npeBbimaeT 3HaneHHe IlflK, y Bcex noaonbiTHbix xchbothmx 
(xax 3apaxceHHbix, Tax h He3apaxceHHbix) nponcxoaHT nporpeccnpyiomee noHHxceHHe 
ypoBHfl coaepxcaHHa o6iuero 6ejiKa b reMOJiHM^e, hto cooTBeTCTByeT c|)a3e aenpeccHH. 

npn 100 Mr/ji TOKCHKaHTa (15 Mr/ji b nepecneTe Ha HOHbi xpoMa) y mojijiiockob HaOjuo- 
jx aeTCfl cTaTHCTHnecKH aocTOBepHoe noBbimeHne ypoBHA coaepxcaHHa o6mero 6ejiKa b hx 
BHyTpeHHen cpeae. B 3tom cjiynae, 6e3ycjiOBHO, penb He moxcct huth o CTHMyjwuHH 
6ejiK0B006pa30BaTejibH0H cfjyHKUHH y HccjieaoBaHHbix xchbothmx. Ohcbhuho, npn Taxon 
BbICOKOH KOHueHTpauHH TOKCHKaHTa (npeBblUieHHe nflK B 150 pa3) (J)H3HOJ!OrHHeCKHH 
CTaTyc xcHBOTHbix cooTBeTCTByeT cy6jieTajibHOH (J)a3e OTpaBjieHHa. 06 3tom CBHaeTejibCT- 
ByeT h Bbicoxafl CMepraocTb 3thx xchbothbix b 3aTpaBjieHHOH cpeae (58 % nepe3 2 cyT 
3Kcno3HUHH). Bo3pacTaHHe KOHueHTpauHH o6iuero 6ejiKa b hx reMOJiHM^e, xax HaM 
npeucTaBJiaeTCH, CBH3aHO c TaxcejibiMH npeucMepTHbiMH HapymeHHflMH npoueccoB xcH3He- 


Ta6jiHua 4 

BjIHHHHe pa3JIHHHbIX KOHueHTpauHH CyJIb(j)aTa xpoMa H TpeMaTO^HOH HHBa3HH 
Ha coflepacamie o6mero 6ejiKa (%) b reMOJiHM(j)e ^khbopo^ok peHHbix 
Ha JieTaJIbHOH CTaZJHH OTpaBJieHHH 

Table 4. The effect of different concentrations of chromium sulphate and trematode infection 
onto content of the crude protein (%) in the haemolymph of Viviparus viviparus 
at the lethal stage of poisoning 


rioji 

HHBa3HH 

n 

OraTHCTHHecKHe noKa3aTejiH 

lim 

x±m x 

a 

V 




0.01 Mr/ji 




CaMKH 

HeT 

7 

0.35-3.06 

0.85 ±0.17 

0.45 

52.94 


Edb 

10 

0.2-2.18 

0.75 ±0.18 

0.57 

76.41 

CaMUbi 

HeT 

17 

0.21-1.74 

0.73 ±0.16 

0.44 

66.89 


EcTb 

10 

0.35-1.08 

0.95 ±0.09 

0.27 

28.45 




1 Mr/ji 




CaMKH 

HeT 

11 

0.13-1.08 

0.49 ±0.12 

0.4 

80.13 


EcTb 

19 

0.08-1.96 

0.51 ±0.09 

0.39 

76.92 

CaMUbi 

HeT 

8 

0.11-1.74 

0.51 ±0.08 

0.23 

44.37 


EcTb 

12 

0.09-0.66 

0.4 ±0.09 

0.3 

76.28 




100 mt/ji 




CaMKH 

HeT 

14 

0.13-3.06 

0.83 ±0.17 

0.64 

77.11 


EcTb 

7 

0.11-1.96 

0.52 ±0.12 

0.32 

61.54 

CaMUbi 

HeT 

10 

0.13-3.28 

1.89 ±0.36 

1.14 

60.22 


EcTb 

21 

0.08-3.72 

0.81 ±0.14 

0.64 

79.01 
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fleaTejibHOCTH mojuik)ckob, b tom HHCJie — c pacna^OM TKaHeBbix Gcjikob. Hx «ockoji- 
kh» — nojinnenTH^bi, aMHHOKHCJiOTbi, CKopee Bcero, h ABJiaioTCfl tcm MaTepnajioM, 3a cneT 
KOToporo npoHCxo^HT noBbiujeHHe ypOBHA ccutepxcaHHfl o6mero Gejiica b reMOJiHMcj)e. 
B nojib3y 3Toro npe^nojioxeHH^ roBopHT h tot t, hto y xchbothmx Ha JieTajibHOH 
CTa^HH oTpaBjieHH^ Taioxe HaGjiio^aeTC^ B03pacTaHHe KOHueHTpaunn o6mero Gejiica 
(Ta6ji. 4). 
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THE EFFECT OF TREMATODE INVASION AND CHROMIUM SULPHATE 
ON THE CRUDE PROTEIN CONTENT IN THE HAEMOLYMPH 
OF VIVIPARUS VIVIPARUS (MOLLUSCA: GASTROPODA: PECTINIBRANCHIA) 

A. P. Stadnichenko, G. Ye. Kirichuk 

Key words : Viviparus viviparus, haemolymph, crude protein, trematode infection, chromium sulphate. 

SUMMARY 

The combined effect of the trematode infection ( Echinoparyphium sp.) and various concentrations 
of chromium sulphate (0.01, 1, 100 mg/1) onto the crude protein content in the haemolymph of the 
mollusc Viviparus viviparus was investigated. The normal contents of the crude protein is 0.7— 
1.22 %. In adult specimens its concentration is 20—80 % higher than in molluscs of junior age group. 
Sex difference by this index, which is higher in females, begins to manifest in four year old individuals 
only. The contents of crude protein in the haemolymph of pregnant females is 1.5 times higher than 
in latent ones. 

Under the low intensity of the trematode infection, the contents of crude protein in the 
haemolymph remains normal, while in the case of heavy infection, it decrease 100 times or lower. 

In the cases of 0.01—1 mg/1 concentrations of chromium sulphate, the content of protein in the 
haemolymph of V. viviparus decreases, while in the case of 100 mg/1 it increases abruptly, in 
comparison to the norm. The trematode infection intensifies these processes. 
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